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Abstract:

Background: Unexpected maternal red cell antibodies can cause fetal anaemia, haemolytic disease of the fetus
and newborn, neonatal jaundice, and perinatal loss. Early detection is essential for surveillance and transfusion
planning.

Methods: This prospective study was conducted at Kakatiya Medical College and CKM Hospital, Warangal from
November 2025 to July 2026. Five hundred women underwent ABO and RhD typing and antibody screening by
indirect antiglobulin testing. Positive samples were evaluated for antibody specificity. Maternal risk factors,
obstetric history, fetal complications, and neonatal outcomes were recorded and analysed.

Results: Unexpected red cell antibodies were detected in 18 women, giving a prevalence of 3.6%. Anti-D was
most common (38.9%), followed by anti-c and anti-E (16.7% each), anti-K and anti-M (11.1% each), and
combined anti-D with anti-C (5.6%). Antibody positivity was significantly associated with multigravidity,
previous abortion, stillbirth or intrauterine fetal death, prior blood transfusion, RhD-negative status, and maternal
age 30 years or older. Antibody-positive pregnancies had higher rates of preterm birth, fetal anaemia, intrauterine
transfusion, low birth weight, neonatal jaundice, positive direct antiglobulin test, exchange transfusion, NICU
admission, and perinatal mortality.

Conclusion: Unexpected red cell antibodies were associated with adverse obstetric and neonatal outcomes.
Antenatal antibody screening and multidisciplinary management are warranted.
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Introduction

Unexpected red cell antibodies arise when a
pregnant woman becomes immunized against
erythrocyte antigens inherited by the fetus, usually
after  fetomaternal  haemorrhage, previous
pregnancy, abortion, invasive procedures or blood
transfusion [1]. Although anti-D remains the best-
recognized antibody, clinically significant non-D
antibodies such as anti-c, anti-E, anti-K and anti-M
may cause fetal anaemia, hydrops, intrauterine
death, neonatal hyperbilirubinaemia and the need for
intrauterine or exchange transfusion. Indian
evidence indicates that alloimmunization is frequent
among RhD-negative women, multigravidae and
women with adverse obstetric histories, while
antibodies may also occur in RhD-positive
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pregnancies [2, 3]. Recent Indian studies have
highlighted variation in antibody prevalence,
inadequate universal screening and the importance
of early identification, antibody characterization and
coordinated obstetric—transfusion support [3].
Because affected pregnancies may remain clinically
silent until fetal compromise develops, routine
antenatal antibody screening can facilitate titre
monitoring, fetal middle cerebral artery Doppler
surveillance and appropriate intervention. The
present study aimed to determine the frequency and
specificity of unexpected red cell antibodies in
pregnant women and evaluate their associations
with maternal characteristics, obstetric history, fetal
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complications, neonatal morbidity and perinatal
outcome.

Methods

A prospective observational study was conducted in
the Department of Obstetrics and Gynaecology in
collaboration with the Department of Transfusion
Medicine at Kakatiya Medical College and CKM
Hospital, Warangal, from November 2025 to July
2026. Pregnant women attending the antenatal
outpatient department or admitted to the obstetric
wards during the study period were screened for
eligibility. All consecutive pregnant women,
irrespective of gestational age, gravida, parity or
ABO and RhD blood group, who provided written
informed consent were included. Women who had
received immunoglobulin therapy recently, had
autoimmune haemolytic anaemia, had undergone
organ transplantation or had incomplete clinical
records were excluded. Ethical clearance was
obtained from the Institutional Ethics Committee
before the commencement of the study. A structured
case-record form was used to document age,
residence, socioeconomic status, gestational age,
gravida, parity, previous abortions, stillbirths,
intrauterine deaths, neonatal deaths, history of
haemolytic disease of the fetus and newborn,
previous blood transfusions, invasive obstetric
procedures and administration of anti-D
immunoglobulin. Details of the current pregnancy,
including maternal medical disorders, obstetric
complications and ultrasonographic findings, were
also recorded.

A venous blood sample of approximately 5 mL was
collected aseptically from each participant into an
ethylenediaminetetraacetic acid tube. ABO and RhD
typing was performed using standard serological
techniques with commercially available monoclonal
antisera. Antibody screening was carried out using a
validated three-cell screening panel by the indirect
antiglobulin  test, either through column
agglutination technology or a conventional tube
method according to the laboratory protocol.
Samples showing a positive antibody screen were
further evaluated using an extended red cell
identification panel to determine antibody
specificity. Autocontrol and direct antiglobulin
testing were performed when required to
differentiate alloantibodies from autoantibodies.
Clinically significant antibodies were defined as
antibodies reactive at 37°C or in the antihuman
globulin phase and known to be associated with
haemolytic disease of the fetus and newborn or
haemolytic transfusion reactions. Antibody titration
was performed in women with clinically significant
antibodies, and titres were repeated according to
obstetric and transfusion-medicine
recommendations. Paternal antigen testing and fetal
antigen assessment were undertaken where
clinically indicated and feasible. Women with
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clinically significant antibodies were managed
jointly by obstetricians, fetal-medicine specialists,
neonatologists and transfusion-medicine personnel.

Pregnancies with detected unexpected red cell
antibodies were followed prospectively until
delivery. Maternal monitoring included serial
antibody titres, haemoglobin estimation and
assessment for obstetric complications. Fetal
surveillance included ultrasonography for growth,
liquor volume, placental changes and features of
hydrops. Middle cerebral artery peak systolic
velocity Doppler was performed when fetal anaemia
was suspected. The need for intrauterine transfusion,
timing and mode of delivery and availability of
antigen-negative compatible blood were recorded.
Neonatal outcomes included birth weight,
gestational age at delivery, Apgar scores, cord
haemoglobin, bilirubin  concentration, direct
antiglobulin test result, neonatal anaemia, jaundice,
phototherapy, intravenous immunoglobulin,
exchange transfusion, neonatal intensive care
admission and perinatal mortality. Data were
entered into Microsoft Excel and analysed using
appropriate  statistical  software.  Continuous
variables were expressed as mean and standard
deviation or median and interquartile range, while
categorical variables were presented as frequencies
and percentages. Associations between antibody
positivity and maternal, obstetric and neonatal
variables were assessed using the chi-square test,
Fisher’s exact test, independent-samples t-test or
Mann—Whitney U test, as appropriate. A p-value
below 0.05 was considered statistically significant.

Results

The study included 500 pregnant women, of whom
18 had a positive antibody screen, giving an overall
unexpected red cell antibody prevalence of 3.6%. As
shown in Table 1, antibody-positive women were
significantly older than antibody-negative women
(28.7 £ 4.6 versus 25.8 + 4.1 years; p=0.004).
Positivity was significantly more frequent among
multigravidae, women with previous abortions,
stillbirth or intrauterine fetal death, previous blood
transfusion and RhD-negative blood groups. The
mean gestational age at screening did not differ
significantly between the groups. Anti-D was the
most frequently identified antibody, accounting for
38.9% of positive samples, followed by anti-c and
anti-E at 16.7% each. Anti-K, anti-M and combined
anti-D with anti-C were less frequent (Table 2).
Risk-factor analysis showed that RhD-negative
women had approximately 15.6-fold greater odds of
antibody  positivity, while previous blood
transfusion was associated with nearly 11-fold
higher odds. Previous stillbirth or intrauterine fetal
death, multigravidity and maternal age of at least 30
years were also significantly associated with
alloimmunization (Table 3). Adverse obstetric and
neonatal outcomes occurred more frequently in

International Journal of Pharmaceutical Quality Assurance

166



International Journal of Pharmaceutical Quality Assurance

antibody-positive pregnancies. These women had
significantly higher rates of preterm delivery, fetal
anaemia, low birth weight and intrauterine
transfusion. Their neonates more frequently
developed a positive direct antiglobulin test,
significant  jaundice requiring phototherapy,
exchange transfusion and neonatal intensive care
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admission. Perinatal mortality was 11.1% in
antibody-positive pregnancies compared with 1.0%
among antibody-negative pregnancies (p=0.008),
demonstrating the clinically important obstetric

implications of unexpected red cell antibodies
(Table 4).

Table 1: Baseline maternal and obstetric characteristics according to antibody-screening status

Characteristic Antibody screening result Total p-value
Negative Positive

Maternal age, years* 25.8+4.1 28.7+4.6 259+42 0.004
Gestational age** 189+7.2 20.1+7.6 19.0+7.2 0.486
Multigravida 259 (53.7%) 15 (83.3%) 274 (54.8%) 0.014
Previous abortion 89 (18.5%) 7 (38.9%) 96 (19.2%) 0.032
Previous stillbirth/I[UFD 17 (3.5%) 4 (22.2%) 21 (4.2%) <0.001
Previous blood transfusion 21 (4.4%) 6 (33.3%) 27 (5.4%) <0.001
RhD-negative blood group 38 (7.9%) 10 (55.6%) 48 (9.6%) <0.001

*mean + SD; **Gestational age at screening, weeks, mean = SD’ IUFD: intrauterine fetal death

Table 2: Frequency and specificity of unexpected red cell antibodies

Antibody specificity Number (%) % among all women
Anti-D 7 (38.9) 1.4
Anti-c 3 (16.7) 0.6
Anti-E 3 (16.7) 0.6
Anti-K 2L 0.4
Anti-M 2 (11.1) 0.4
Anti-D with anti-C 1(5.6) 0.2
Total 18 (100) 3.6

Table 3: Factors associated with unexpected red cell antibody positivity

Risk factor Antibody- Positivity | Unadjusted OR (95% | p-value
positive/total | rate CDh
Multigravida 15/274 5.5% 4.64 (1.32-16.29) 0.01
Previous abortion 7/96 7.3% 3.03 (1.14-8.07) 0.021
Previous stillbirth/IUFD 4/21 19% 7.87 (2.35-26.36) <0.001
Previous blood transfusion 6/27 22.2% 10.95 (3.76-31.91) <0.001
RhD-negative blood group 10/48 20.8% 15.58 (5.77-42.08) <0.001
Maternal age >30 years 8/111 7.2% 2.94 (1.13-7.67) 0.022
Table 4: Obstetric and neonatal outcomes according to antibody status
Outcome Antibody screening result p-value
Negative Positive
Preterm delivery 43 (8.9%) 5 (27.8%) 0.018
Fetal anaemia 2 (0.4%) 4 (22.2%) <0.001
Intrauterine transfusion 0 2 (11.1%) <0.001
Low birth weight 61 (12.7%) 7 (38.9%) 0.001
Neonates requiring phototherapy 36 (7.5%) 8 (44.4%) <0.001
Positive* 4 (0.8%) 9 (50.0%) <0.001
Exchange transfusion 1 (0.2%) 2 (11.1%) <0.001
NICU admission 42 (8.7%) 8 (44.4%) <0.001
Perinatal mortality 5 (1.0%) 2 (11.1%) 0.008

* neonatal direct antiglobulin test

Discussion

The present prospective study demonstrated an
overall unexpected red cell antibody prevalence of
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3.6% among 500 pregnant women. This finding
confirmed that maternal red cell alloimmunization
remained an important clinical problem despite the
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availability of RhD immunoprophylaxis. The
prevalence observed in this study was comparable
with the 3.12% alloimmunization rate reported by
Gothwal et al. among antenatal women at a tertiary
centre in Western India, but it was higher than the
2.27% reported by Das et al. in a prospective Indian
study [1, 4]. Golia et al. identified unexpected
antibodies in approximately 1% of antenatal women,
whereas studies from Gujarat, West Bengal and
South India reported variable frequencies depending
on the population screened, inclusion of RhD-
positive women, obstetric risk profile and laboratory
method employed [5, 6]. A recent Indian systematic
review and meta-analysis also demonstrated
considerable heterogeneity in the reported
prevalence of antenatal alloimmunization, reflecting
regional differences in RhD-negative frequency,
transfusion practices, anti-D coverage and access to
sensitive antibody-screening facilities [3]. The
relatively higher prevalence in the present study
might have resulted from the tertiary-care setting,
where women with previous adverse pregnancies
and suspected high-risk conditions were more likely
to attend. The use of a three-cell screening panel and
antiglobulin-phase testing may also have improved
the detection of weak or uncommon antibodies.
These observations supported universal antibody
screening rather than limiting testing to RhD-
negative women, because clinically significant non-
D antibodies may occur in women of any ABO or
RhD group.

Antibody-positive women in the present study were
significantly older than antibody-negative women,
and alloimmunization was more frequent among
multigravidae. Women with previous abortion,
stillbirth, intrauterine fetal death or blood
transfusion also had significantly higher antibody
positivity. These findings were biologically
plausible because each pregnancy, delivery,
abortion, invasive procedure or transfusion may
expose an antigen-negative woman to foreign red
cell antigens and stimulate an immune response.
Multigravidae had approximately 4.6-fold greater
odds of alloimmunization, while a history of
stillbirth or intrauterine fetal death was associated
with almost eightfold greater odds. Studies from
India have similarly found that gravida, parity,
previous transfusion and inadequate anti-D
prophylaxis were important determinants of
maternal alloimmunization [7, 8]. Dholakiya et al.
reported a high rate of alloimmunization among
RhD-negative multiparous women and emphasized
strict adherence to immunoprophylaxis [6]. Naik et
al. identified significant associations between
antenatal alloimmunization and previous obstetric
exposure in women from West Bengal [7]. An
Indian genetic study further showed that the
frequency of anti-D alloimmunization was
associated with gravida and previous anti-D
administration, while also suggesting that maternal
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HLA characteristics might influence individual
susceptibility [8]. The association with advanced
maternal age probably reflected cumulative
exposure rather than age acting independently.
Older pregnant women were more likely to have
experienced multiple pregnancies, abortions,
operative deliveries or transfusions. Therefore, a
detailed obstetric and transfusion history remained
essential, although the absence of an identifiable
exposure should not be used to exclude antibody
screening.

RhD-negative status emerged as the strongest risk
factor in the present study, with antibody positivity
occurring in 20.8% of RhD-negative women
compared with a much lower proportion among
RhD-positive women. RhD-negative women had
approximately 15.6-fold higher odds of possessing
unexpected antibodies. Anti-D was the most
common specificity and accounted for 38.9% of
detected antibodies, while one woman had
combined anti-D and anti-C. This distribution was
consistent with several Indian reports in which anti-
D remained the leading clinically significant
antibody [1,3,4,6]. Das et al. found anti-D in nearly
half of alloimmunized pregnancies and also
identified anti-D with anti-C, anti-G and other Rh
antibodies [4]. Gothwal et al. similarly observed
anti-D as the dominant specificity, with
combinations involving anti-C or anti-G in some
women [1]. The persistence of immune anti-D in
India may indicate missed antenatal prophylaxis,
failure to administer postnatal anti-D after an RhD-
positive birth, inadequate dosing after large
fetomaternal haemorrhage, failure to provide anti-D
after abortion or invasive procedures, or delayed
antenatal registration. Recombinant anti-D has been
shown in an Indian multicentre clinical trial to have
efficacy and safety comparable with conventional
polyclonal anti-D, suggesting a potential means of
improving access to prophylaxis [9]. However,
prophylaxis prevents only anti-D formation and has
no effect on anti-c, anti-E, anti-K, anti-M or other
clinically significant antibodies. The distinction
between passive anti-D after prophylaxis and true
immune anti-D was also important, because
misclassification could lead either to unnecessary
intensive surveillance or failure to recognize a
genuinely sensitized pregnancy.

Non-D antibodies constituted more than half of all
antibodies identified in the present study. Anti-c and
anti-E each accounted for 16.7%, while anti-K and
anti-M each accounted for 11.1%. This finding had
important implications because a screening strategy
restricted to RhD typing would have failed to
identify many at-risk pregnancies. Anti-c can cause
severe fetal anaemia comparable with that produced
by anti-D, while anti-E may cause variable disease
and may increase severity when present with anti-c.
Anti-K differs mechanistically from many Rh
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antibodies because it can suppress fetal
erythropoiesis in addition to causing red cell
destruction; consequently, severe fetal anaemia may
occur even when maternal titres are not markedly
elevated. Anti-M is often naturally occurring and
predominantly immunoglobulin M, but its
immunoglobulin G component can cross the
placenta and occasionally produce severe fetal
anaemia, neonatal jaundice or prolonged neonatal
anaemia. Indian case reports and series have
documented clinically important disease due to anti-
E, anti-S, anti-M, Kidd antibodies and combinations
of Rh and MNS-system antibodies [10, 11]. Pahuja
et al. described dual maternal alloimmunization in
which one antibody masked another, demonstrating
the limitations of interpreting reactions without a
complete identification panel [10]. Gupta et al. and
Varghese et al. documented haemolytic disease
caused by multiple antibodies, particularly in
women with previous pregnancies or repeated
transfusions [11, 12]. The present antibody profile
therefore supported screening all pregnant women at
booking and repeating testing later in pregnancy
when clinically indicated, even when the initial
screen was negative, because antibodies such as
anti-E may become detectable after renewed antigen
exposure [13].

Previous blood transfusion was one of the most
powerful predictors in this study. Antibody
positivity was observed in 22.2% of previously
transfused women, and these women had almost 11-
fold increased odds of alloimmunization.
Transfusion exposes recipients simultaneously to
numerous donor red cell antigens and can produce
antibodies that remain detectable for years or decline
below routine detection before showing an
anamnestic response during pregnancy. This
problem is particularly relevant when girls and
women of reproductive age receive emergency
transfusions, transfusions for anaemia, obstetric
haemorrhage, haemoglobinopathies or surgery
without extended antigen matching. The
identification of anti-K, anti-E, anti-c and other
antibodies among pregnant women may therefore
reflect previous transfusion as well as fetomaternal
exposure. Indian transfusion studies have
consistently recommended antibody screening and
improved antigen matching in repeatedly transfused
and previously pregnant individuals [14]. Partial
matching for Rh and Kell antigens has been
proposed as a practical strategy to reduce
alloimmunization in susceptible Indian patients
[15]. For women of childbearing potential, avoiding
Kell-positive blood for Kell-negative recipients and
providing Rh phenotype-compatible units whenever
feasible could reduce future HDFN. Once an
antibody was identified, its specificity needed to be
permanently documented because it might become
serologically  undetectable while remaining
clinically relevant. Antigen-negative, crossmatch-
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compatible blood should be reserved for the mother,
and compatible group O, antigen-negative,
cytomegalovirus-safe and appropriately processed
red cells should be planned when fetal or neonatal
transfusion was anticipated. The association
between previous transfusion and alloimmunization
in this study reinforced the need for closer
coordination between obstetric, transfusion-
medicine and neonatal teams.

The clinical significance of maternal antibodies was
demonstrated by the markedly poorer fetal and
neonatal outcomes in antibody-positive pregnancies.
Fetal anaemia occurred in 22.2% of antibody-
positive pregnancies compared with 0.4% of
antibody-negative  pregnancies, while 11.1%
required intrauterine transfusion. Preterm delivery
and low birth weight were also significantly more
frequent. These outcomes reflected both the direct
effects of fetal haemolysis and the need for
medically indicated early delivery in pregnancies at
risk of progressive anaemia. Contemporary
management relied on serial antibody assessment,
paternal or fetal antigen determination where
available, and middle cerebral artery peak systolic
velocity surveillance. A value above approximately
1.5 multiples of the median was commonly used to
identify fetuses at increased risk of moderate-to-
severe anaemia and to guide fetal blood sampling or
intrauterine transfusion. Saha et al. reported
favourable outcomes using middle cerebral artery
Doppler surveillance and intrauterine transfusion in
RhD-alloimmunized pregnancies in India [16].
Indian studies of intrauterine transfusion have
demonstrated that early diagnosis, appropriate
timing and performance by an experienced fetal-
medicine team can substantially improve perinatal
survival [17]. More recent Indian experience has
shown progressive improvement in outcomes over
two decades through better Doppler surveillance,
ultrasound-guided intravascular transfusion, blood-
component preparation and neonatal support [18].
Nevertheless, hydrops, very early presentation,
severe anaemia at the first transfusion and the
requirement for multiple procedures remained
adverse prognostic factors. The need for two
intrauterine transfusions in the present cohort
demonstrated that antibody screening was not
merely a laboratory exercise but could identify
pregnancies requiring life-saving fetal therapy.

Neonatal morbidity was also substantially greater
among antibody-positive women. Positive direct
antiglobulin tests occurred in half of exposed
neonates, while 44.4% required phototherapy and
11.1% required exchange transfusion. Neonatal
intensive care admission was approximately five
times more frequent, and perinatal mortality was
11.1% compared with 1.0% among antibody-
negative pregnancies. Maternal immunoglobulin G
antibodies cross the placenta, coat antigen-positive
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fetal erythrocytes and cause haemolysis, resulting in
anaemia, hyperbilirubinaemia,
hepatosplenomegaly, hydrops and, in severe cases,
fetal or neonatal death. Even after a successful
intrauterine transfusion and apparently stable
delivery, neonates may develop delayed anaemia
because maternal antibodies remain in the
circulation and endogenous erythropoiesis may
remain suppressed. Consequently, cord blood
grouping, direct antiglobulin testing, haemoglobin,
reticulocyte count and bilirubin estimation were
essential, followed by serial monitoring after
discharge when indicated. The present findings
emphasized that antibody specificity, titre and
obstetric history must be interpreted together; titre
alone may not reliably predict severity for anti-K or
in women who previously had a severely affected
fetus. A major strength of this study was its
prospective follow-up from antibody screening to
obstetric and neonatal outcomes. However, its
single-centre design and small number of antibody-
positive pregnancies limited antibody-specific
comparisons and multivariable modelling. Paternal
phenotyping, fetal genotyping and long-term
neonatal follow-up might not have been available in
every case. Despite these limitations, the study
provided strong evidence that universal antenatal
antibody screening, careful transfusion history,
timely anti-D prophylaxis, access to antibody
identification =~ and  multidisciplinary fetal
surveillance could reduce preventable fetal and
neonatal morbidity. Larger multicentre Indian
studies are required to establish region-specific
screening schedules, critical titres and cost-effective
strategies for extended antigen matching.

References

1. Gothwal M, Singh P, Bajpayee A, Agrawal N,
Yadav G, Sharma C. Red cell alloimmunization
in pregnancy: a study from a premier tertiary
care centre of Western India. Obstet Gynecol
Sci. 2023; 66(2): 84 — 93.

2. Jacob Vatakencherry RM, John S, Shenoy V,
Saraswathy L. Prevalence of alloantibodies
among antenatal women attending a teaching
hospital in central Kerala. J Family Med Prim
Care. 2025; 14(8): 3538 — 41.

3. Shastry S, Chenna D, Das S, Rajendran V,
Murugesan M, Chaudhary R. Prevalence of
Alloimmunization and Associated Risk Factors
among Antenatal Women in India: A
Systematic ~Review and Meta-Analysis.
Transfus Med Hemother. 2025; 52(5): 304 —17.

4. Das S, Shastry S, Rai L, Baliga PB. Frequency
and clinical significance of red cell antibodies
in pregnancy - A prospective study from India.
Indian J Pathol Microbiol. 2020; 63(2): 241 —6.

5. Golia S, Tiwari AK, Aggarwal G, Khetrapal A,
Tyagi SK, Jain C, Gupta S, Pawar S. Prevalence
of unexpected red blood cell antibodies in

Sushma et al.

10.

11.

12.

13.

14.

15.

16.

e-ISSN: 0975-9506, p-ISSN: 2961-6093

pregnant women and follow-up of pregnancy
outcome in pregnant women treated with intra-
uterine transfusion. Asian J Transfus Sci. 2024,
18(1): 45 —50.

Dholakiya SK, Bharadva S, Vachhani JH,
Upadhyay BS. Red cell alloimmunization
among antenatal women attending tertiary care
center in Jamnagar, Gujarat, India. Asian J
Transfus Sci. 2021; 15(1): 52 — 6.

Naik A, Bhattacharya P, Das P, Mukherjee K,
Mukhopadhyay P. Distribution of antenatal
alloimmunization in the southern districts of
West Bengal and its significant associated
factor. Asian J Transfus Sci. 2020; 14(2): 119 —
25.

Jain A, Sharma RR, Minz RW, Saha SC.
Association of HLA-DRBI alleles with anti-D
alloimmunization in RhD negative pregnant
women in India. Transfus Apher Sci. 2023;
62(6): 103789.

Mayekar RV, Paradkar GV, Bhosale AA,
Sachan R, et al. Recombinant anti-D for
prevention  of  maternal-foetal =~ Rh(D)
alloimmunization: a randomized multi-centre
clinical trial. Obstet Gynecol Sci. 2020; 63(3):
315-22.

Pahuja S, Chauhan S, Sharma G, Singh D. Dual
Maternal Alloimmunization by Antibodies of
Rhesus and MNSs Blood Group System: Case
Series and Approach to Work Up in a Resource
Limited Set Up. Indian J Hematol Blood
Transfus. 2025; 41(1): 161 — 6.

Gupta V, Sidhu M, Shah SN. Hemolytic disease
of the fetus and newborn due to multiple
alloantibodies in pregnancy. Asian J Transfus
Sci. 2020; 14(1): 83 — 6.

Varghese S, Prakash S, Mukherjee S, Sahu A,
Mishra D. Hemolytic disease of the fetus and
newborn due to minor blood group
alloimmunization in a mother of sickle cell
disease with multiple alloantibodies. Asian J
Transfus Sci. 2023; 17(2): 291 — 4.

Sil S, Kaur D, Singh P, Kumari D, Jain A, Negi
G. A rare case of late developing anti-E
antibody in a pregnant female leading to severe
hemolytic disease of the newborn: A missed
follow-up in COVID-19 epoch. Asian J
Transfus Sci. 2024; 18(2): 336 — 40.

Patel J, Shukla R, Gupte S. Red cell
alloimmunization in multitransfused patients
and multiparous women. Indian J Hematol
Blood Transfus. 2009; 25(2): 49 — 52.

Makroo RN, Bhatia A, Gupta R, Phillip J.
Prevalence of Rh, Duffy, Kell, Kidd & MNSs
blood group antigens in the Indian blood donor
population. Indian J Med Res. 2013; 137(3):
521 -6.

Saha SC, Rai R, Bagga R, Jain A,
Mukhopadhyay K, Kumar P. Pregnancy
Outcome of Rh D Alloimmunized Pregnancies:

International Journal of Pharmaceutical Quality Assurance

170



International Journal of Pharmaceutical Quality Assurance

17.

Sushma et al.

A Tertiary Care Institute Experience of a
Developing Country. J Obstet Gynaecol India.
2021; 71(6): 583 —90.

Deka D, Dadhwal V, Sharma AK, Shende U, et
al. Perinatal survival and procedure-related
complications after intrauterine transfusion for

18.

e-ISSN: 0975-9506, p-ISSN: 2961-6093

red cell alloimmunization.
Obstet. 2016; 293(5): 967 — 73.
Dadhwal V, Sharma KA, Rana A, Sahay N,
Deka D. Trends in Management of Rhesus
Alloimmunization Over Two Decades From a
Tertiary Care Referral Center in India. J Obstet
Gynaecol India. 2025; 75: 443 - 8.

Arch Gynecol

International Journal of Pharmaceutical Quality Assurance

171



